We describe a competency-based training program that allows physicians employed full-time in occupational and high-quality, in-depth education and board certification. (J Occup Environ Med. 2001;43:501-511) 
T his article describes the External Practicum Year Residency Training
Program in Occupational and Environmental Medicine (UPenn-RES) developed in Philadelphia. The program was commenced at the Thomas Jefferson University Hospital in 1997. In July 1999, the program was moved in its entirety to its present location at the University of Pennsylvania Medical Center and the Medical School of the University of Pennsylvania.
The UPenn-RES program aims to provide high-quality training to satisfy the supervised practicum-year requirement for residents desiring to take the certification examination of the American Board of Preventive Medicine (ABPM). The program does not provide training for the other 2 years required by the ABPM, namely, an accredited year of clinical training and a postgraduate year of academic training. It is designed for physicians who are already employed full-time in the practice of occupational and environmental medicine (OEM) and thus is particularly appropriate for physicians making a mid-career shift into occupational medicine. UPenn-RES is based on the principles of adult learning and of building on an existing professional skill base to establish a comprehensive set of desired competencies. The resources, opportunities, and caseload at the resident's place of employment are used as the vehicle for learning, supple-mented as necessary by additional experiences. The program is designed to enhance and develop mentoring and networking arrangements, both at the site of employment and through the training program, to provide for personal growth and career development.
UPenn-RES is an innovative program, designed from the ground up to achieve these objectives and unconstrained by the need to incorporate elements of an existing training program, which allowed for an unusual degree of flexibility and innovation. To date, 25 trainees have entered the program, which is now in its fourth year. As of December 2000, there were eight trainees in the class of June 2001.
Rationale for an External Supervised Practicum-Year Training Program
Since at least the mid-1960s, entry into the advanced practice of OEM has been characterized by two different career paths, traditional residency and mid-career shift.
Those entering the specialty through residency training generally became interested in OEM in medical school, undergraduate college, or during another residency program (typically, internal medicine, an internal medicine subspecialty, or family practice). Either after an initial clinical residency year or in combination with internal medicine or family practice, the residents have typically completed the academic and practicum years required by the ABPM at the same institution. This training has been supported by various means, including National Institute for Occupational Safety and Health (NIOSH) grants, the military, Occupational Physicians Scholarship Fund scholarships in latter years, and, to a quite limited extent, by hospital or university funds. This career path has almost obligatorily been for those going into academic research positions and for many government agency posts, and it has been desirable for many corporate positions, especially for those focused on toxicology or policy matters. A number of individuals with this type of training have risen to the most senior positions in the profession and in multinational corporations.
The strengths of physicians trained through this career path have included formal training in the academic, preventive, research, and regulatory aspects of OEM. In our experience the relative weaknesses, at least in the initial years of specialty practice, have typically been in the area of maturity of clinical judgment regarding complex medical and social issues. This type of judgment usually comes from varied clinical experiences gathered over an extended period of time.
Those choosing the specialty at mid-career typically have had a number of years of medical experience (often in internal medicine, family practice, or emergency medicine) before beginning to work part-time in the specialty and discovering their enjoyment and penchant for the practice of occupational medicine. Many of these physicians have pursued no formal training other than a limited number of entry-level continuing medical education (CME) courses (such as ACOEM's basic curriculum). Those who took corporate jobs (which were plentiful in the 1970s and 1980s) were trained on-the-job or through mini-residencies that offered more extensive training. Because of the limited scope of activities in many corporations and in many occupational medicine clinic settings, on-the-job training and experience can be quite narrow in scope. Traditional residency training was seldom an attractive option for mid-career shift physicians, not only for reasons of cost and logistics, but also because the style and content of the training was not always appropriate to the trainee's level of medical maturity.
Physicians pursuing a mid-career change have been attractive to many corporate employers, to freestanding occupational health clinics, and to some hospital-based clinics, particularly those outside of academic medical centers. The strengths of these physicians have been in their clinical judgment, broad medical experience, and medical maturity, whereas their relative weaknesses have been in the academic, preventive, research/ scientific, and regulatory aspects of OEM. Just as with the traditional residency training career path, a number of individuals making a midcareer shift to occupational medicine have risen to the most senior positions in the profession, including those in multinational corporations. In contrast to most medical specialties, occupational medicine physicians who graduated from medical school before 1984 are able to sit for the ABPM certification examination through a "grandfathering" option, 1 so the demand for residency training is relatively limited among experienced physicians making a midcareer switch to this field. Although their pass rate on the ABPM examination was lower than that for residency-trained physicians, this option allowed many physicians making a mid-career shift to become diplomates of the ABPM. This option is no longer available to those who graduated after January 1984. 2 Both entry tracks have brought physicians with many of the skills required for the broad practice of OEM, but, generally, neither track has included all the requisite competencies without further development. As a result, there has been a market need for physicians from both types of career paths.
The past several years have seen developments in educational technology, particularly in distance learning and in the adoption of a competency-based learning paradigm. These offer substantial new possibilities to enhance the training and skill development of those wishing to enter OEM through either path. Application of a competency paradigm for training allows the training and professional development needs of both traditional residency-trained and mid-career-shift physicians to be evaluated against the same set of outcome requirements, even though their initial skill base may be very different. Training is then directed at achieving a common set of competencies by the end of the training experience. Distancelearning techniques, made possible by advances in information and communication technology, allow academic and didactic material to be learned off-campus at a time and place chosen by the student. The trainee can be freed from the constraints of time and location that previously have restricted academic education. Executive type (or "onjob, on-campus") master's degree programs have also been developed that require a series of 2-to 5-day periods of attendance on campus, distributed over 2 or more years. Distance-learning and on-job, oncampus programs have given much greater access to the ABPM-required academic year MPH or equivalent training for physicians in practice who wish to make a mid-career shift to specialist OEM practice.
Using competency based training and on-job, on-campus techniques, we were able to establish a successful competency-based external residency program that satisfies the supervised practicum-year training requirements of the ABPM and is accredited by the Accreditation Council for Graduate Medical Education (ACGME). Traditionally, practicum-year residents have been employed by the training program, although for at least 4 months, they were assigned to work in industry in what is described as "the real world of work."
3 UPenn-RES makes use of the workplaces in which a physician already works to provide the training experiences. The site where the resident is employed must be willing and able to provide the range of experiences required for a meaningful training year. There must also be adequate supervision by a highly qualified individual at the site who can supervise and evaluate the day-to-day work of the resident. Management at the residents' site must be willing to accommodate the time and effort requirements for the resident to attend sessions in Philadelphia and to facilitate the projects required from each resident (see later). Signed affiliation agreements spell out the site requirements in detail. The adequacy of a proposed training site is evaluated before admission of the resident to UPenn-RES. Items evaluated are summarized in Table 1 . The curriculum vitae of the proposed supervisor at the site is also reviewed. Quite often the prospective resident is the director of the OEM program at a particular location, or even of an entire organization. In such cases the supervisor may be someone such as a vice president for medical affairs, a department chair, or other responsible individual. As necessary, innovative arrangements have been made to coopt additional local supervisors and resource persons in preventive/ occupational and environmental medicine to ensure adequate local supervision.
Admission Requirements and Characteristics of Trainees
The program is national in scope, and almost all regions of the continental United States have been represented. Of the 25 incoming residents, 3 were from the Northeast (New York-2, Connecticut-1), 11 from the Mid-Atlantic (Pennsylvania-5, New Jersey-2, Maryland-1, Delaware-2, Virginia-1), 5 from the Midwest (Ohio-3, Illinois-1, Kansas-1), 4 from the Mountain States (Colorado-4), and 1 each from the Southeast (Alabama-1) and the West Coast (California-1).
Although most of the residents are employed in the full-time clinical practice of OEM in a hospital (5) or freestanding (11) clinic, approximately one-third are in corporate (5), governmental (1), or academic (3) employment. The distribution of types of employment sites broadly reflects the employment distribution of specialist physicians in OEM at this time.
Competency Objectives and Educational Plans
The training program is competency-based. The competency objectives adopted for UPenn-RES were developed uniquely for the program, with substantial input from program faculty and members of the Residency Advisory Committee. The objectives were designed to incorporate the list of program requirements for Residency Education in Preventive Medicine for Occupational Medicine 3 and for the ABPM. 4 They were developed with careful reference to the American College of Occupational and Environmental Medicine Competencies. 5 The competencies are arranged in six subject groupings, as shown in Table 2 . The first grouping incorporates a number of general competencies. The remaining five groupings form the subject matter for the five specific modules around which much of the program is organized. A full listing of the competency objectives for UPenn-RES program graduates is given in Table 3 . The desired competency profile, and we believe the training program itself, differs most from those used in other residency programs in the area of organizational management. This area receives relatively greater emphasis in our program because of our belief that the skills required to manage organizational issues, such as interacting with individuals outside medicine (including labor and management), and to understand the business of health care are essential to achieving success in OEM. 6 At the beginning of the supervised practicum-year program, each resident completes a self-evaluation against each competency objective. Each competency is given a selfrating using a five-point Likert scale
(1 ϭ lowest, 5 ϭ highest). The selfratings are reviewed by the resident's site supervisor and faculty preceptor (see section on supervision for an explanation of these terms) to ensure that they are realistic. On the basis of the self-evaluation (revised as necessary after review by the supervisor and the faculty preceptor), an educational plan for the year is developed. The educational plan includes identification of the five major projects; additional educational experiences to strengthen the competency base; clinical areas for strengthening (through case presentations on preceptor site visits, grand rounds or journal club presentations, or by additional clinical experiences); a plan for progressive assumption of responsibility; and, as necessary, rotations or experiences at the University of Pennsylvania or other sites. An important section deals with the plans for the progressive assumption of responsibility by the resident. It might be argued that many of the trainees in UPenn-RES already have a very high level of responsibility as clinic directors, department heads, and so forth, so they need training to help them perform those responsibilities effectively. However, it is a requirement of the Residency Review Committee for Preventive Medicine of the ACGME that training and increased responsibility should proceed together. Accordingly, working with their site supervisor and faculty preceptor, residents develop a plan to progressively assume responsibility to fulfill this requirement and allow progress to be carefully monitored and documented by both the faculty preceptor and the site supervisor.
The Instructional Program
The didactic program is arranged around the six competency-based modules. The competencies in the general module are addressed throughout the year. The five subject-specific modules (workplace; hazard recognition and control; environmental health, risk assessment, and risk communication; organizational management; and populationbased occupational medicine and the worker, disability, and work fitness) are addressed in successive 2-month periods. As part of each module, residents must complete and present a project demonstrating substantive application of the required skills using the populations and resources available at their location. The 2-month modules can be considered to roughly parallel subspecialty rotations within a conventional residency.
The didactic program takes place in Philadelphia over 3 full days (a contiguous Thursday, Friday, and Saturday) each month. At each monthly session in Philadelphia, there are two journal club sessions in which a key recent article is analyzed in depth. After the first month, a resident presents each article. Also, two grand-rounds presentations are given monthly, usually by residents, which are centered on a patient the residents have managed or a challenging situation they have encountered and include visiting speakers. Two series of lecture-discussions are woven throughout the year, one a comprehensive survey of clinical toxicology and the other focused on practical skill development in epidemiology and biostatistics to help residents prepare for their required epidemiological project in the population occupational health module.
In the first month, the remainder of the time is largely devoted to OEM overview, program introduction, project topic identification, socialization, and skill development in communication and using information resources. The final session in Philadelphia is devoted mainly to subjects or skill development needs that have been identified by residents and/or faculty during the year as needing more attention. The bulk of the training session in Philadelphia is devoted to the five subject modules, each of which is assigned 2 months. The programs vary according to the subject matter but incorporate a variety of adult learning techniques. For example, in addressing occupational and environmental health strategies, we have used case studies of selected corporations; in discussing ethical concerns and interpersonal relations, each resident has contributed an experience for analysis and discussion; in developing media communication skills, extensive videotaped sessions in a TV studio allow each resident to role-play in several situations; and in discussing Independent Medical Examinations, each resident brings a report he or she has written for analysis. We have also made extensive use of visiting instructors, such as a full day with a professor of management during the organizational management module. Discussion and interaction are considered critical elements of learning and are strongly encouraged during all of the sessions.
On the final day of each module, the residents present their projects. The projects must address substantive real-life issues, must involve application of skills by the resident, and cannot be limited to a literature review. Projects must also be useful to the organization employing the resident and must not be just an "educational exercise."
Faculty ensure that a sufficient breadth of subjects is addressed by the projects undertaken by the resident group to optimize vicarious learning. For example, in the organizational management module, topics addressed by the class have included a business plan for a clinic expansion, a cost-benefit analysis for a health promotion program, the development of a strategic plan for an occupational health and safety group, the development of a new infectious disease policy for a hospital, a marketing plan for a drug and alcohol program, a patient satisfaction study, and a detailed response to a request for proposals for clinical occupational and environmental health services.
The training at the resident's site of employment is, as explained below, supervised by both a site supervisor and a faculty preceptor. The site supervisor reviews, facilitates, monitors, and evaluates the day-today clinical and preventive activities of the resident. The faculty preceptor visits the worksite four times a year. At these visits, the preceptor observes the clinical and interpersonal skills of the resident, discusses patient management and progress on projects, meets with the resident and the site supervisor together, and reviews the resident's progressive assumption of responsibility and any additional skill-developing experiences. Examples of additional experiences arranged for selected residents have included participation in an Occupational Safety and Health Administration inspection, experience at a clinic specializing in occupational skin disease, participation in the investigation of a recreational boating accident, and experience with an employee assistance program. The modular curriculum structure was designed, in part, to allow residents to complete the program in 2 years if necessary, given the various demands on their time. In practice, however, all but two of the 25 residents satisfactorily completed the program in 1 year.
Resident Supervision
Each resident has three levels of supervision for different aspects of the training program.
1. A full-time faculty preceptor, who is either the program director or the associate program director. These individuals have overall responsibility for the program and the progress of the residents.
2. One or more faculty supervisors for each competency module, who are faculty members at the University of Pennsylvania.
3. Site supervisors, who are suitably qualified physicians whose credentials are reviewed as part of the residents' application process. † All ratings were made on a five-point Likert scale ranging from 1 (lowest) to 5 (highest). For each grouping of competencies and for overall scores, ratings given for each component competency have been summed. Each resident made a self-assessment of his or her competency with respect to each competency objective of the program on the first day of the residency. Self-assessment using the same five-point scale was repeated at the end of the program against the same competency objectives. In addition, at the end of the program the resident assessed whether the program met his or her needs, again for each competency objective, and using a five-point scale.
The faculty preceptor makes at least four site visits to the resident, maintains ongoing contact with the site supervisors and the faculty competency module supervisors, and monitors the progress of the resident toward program goals. The preceptor also evaluates the resident's performance to ensure that the resident has achieved the required general competency objectives. The faculty supervisor(s) develops the competency modules together with the residency program director. The faculty supervisor(s) for each module is in contact with the resident before the start of the module to assist with the delineation and preparation of the selected project and with other guidance as needed. The faculty supervisors monitor the residents' performance and complete an evaluation for each resident against each of the competency objectives for that module.
Each resident has a site supervisor who is responsible for monitoring the training activities at the worksite. The site supervisor assists in the preparation of the yearly educational plan, including the identification of meaningful projects for the resident to complete, and, together with the resident and preceptor, signs off on that plan. The site supervisor monitors the progress of the resident and completes the required formal evaluations, which occur at least every 6 months. The evaluations concentrate on patient care skills and assess skill development in the five specific competency module areas. The site supervisor also supervises and monitors the progressive assumption of responsibility by the resident throughout the practicum-training year. During the first site visit, the preceptor ensures that the site supervisor understands the required supervision and monitoring. At subsequent visits, the resident's progress against the goals is reviewed by both the preceptor and the site supervisor.
As described above, the design of the program ensures that each resident is monitored for all of the competency objectives and that the satisfactory performance of each resident is documented against each of the objectives.
Outcome Evaluations and Quality Enhancement
Both formative and summative evaluations are used. 7 Formative evaluations, such as resident reviews of each module and feedback from faculty and the Residency Advisory Committee, are used to ensure continuous improvement and relentless adaptation to training needs.
The evaluations of program outcomes have been achieved using three independent outcome measures: resident self-evaluations, faculty evaluations, and the success of graduates in the ABPM examination in Occupational Medicine.
Resident self-evaluations are performed at the start and at the conclusion of the program. The evaluation methods have been gradually improved over the life of the program. Currently, each resident self-assesses his or her competency with respect to each competency objective of the program using a five-point Likert scale on the first day of the residency. Self-assessment using the same five-point scale is repeated at the end of the program against the same competency objectives. In addition, at the end of the program, the resident assesses whether the program met his or her needs for each competency objective using a fivepoint scale. Table 3 presents the results of the residents' self-evaluation against the program competency objectives as rated at the beginning and end of the year. For the second assessment, the resident was blinded to the results of the first assessment. The table also presents a rating of whether the program met the residents' individual needs with respect to each competency objective. The possible ratings ranged from 1 (lowest) to 5 (highest). Aggregate values are also presented for the competencies within each module, for the five competency groups within the general module, and for all competencies. Because of the concern about the efficient use of training resources, we considered it important to assess whether the program met an individual's needs rather than to merely assess the overall adequacy of the instruction in a given subject matter. It is clearly important to address the individual needs of the program participants in the context of ensuring the quality of the presentation of the course materials. This is particularly salient in this program because the trainees are already highly experienced and motivated. As seen in Table 3 , the overall average rating for all competencies was 2.39 of a possible 5 at the start of training, 4.53 of 5 at the completion of training, and 4.62 of 5 for satisfaction that the program met training needs. In each module, the average competency rating at the commencement of the year was less than 3 of 5, the rating at the end of the year was greater than 4.4, and the rating for meeting training needs was greater than 4.5. The self-evaluation results indicate that the program was rated very highly both in terms of a positive change in all groups of competencies and in satisfaction with the training program. Faculty members believe that the ratings were realistic, because the skills rated low at the start of the year did not seem to be well-developed at that time, and because subjects given low ratings at the end of the program accurately reflected subjects that received less attention during the training year.
Faculty members evaluate the competency of each resident against the program competency objectives at the end of each relevant module using a four-point scale: 4 (superior), 3 (satisfactory), 2 (marginal), and 4 (unsatisfactory). Residents achieving rating of 1 or 2 must perform additional work and/or repeat the module until a satisfactory rating is achieved for each competency. Table 4 shows the aggregate results of faculty evaluations for the 1999-to-2000 class. The evaluations vary considerably according to the subject matter. In all cases, the aggregate rating was greater than 3 of a possible 4. The higher scores were achieved for population-based occupational medicine; clinical occupational medicine; and the workplace. The lowest scores were achieved for organizational management; the worker, disability, and work fitness; and environmental health, risk assessment, and risk management. This variation probably reflects at least in part the sophistication of residents with respect to the underlying subject matter after an MPH degree and a traditional medical career.
The residents' performance on the ABPM certification examination has also been monitored; 86% of residents completing the program have sat for the ABPM examination at the first available opportunity after becoming eligible. Eight of nine (89%) of those sitting for the examination have passed on the first attempt, with 100% passing the occupational medicine portion of the examination. This compares at least satisfactorily with the national average ABPM pass rates for 1998 to 1999 and 1999 to 2000, respectively, of 73% and 71% for candidates who have completed a residency program, 63% and 50% for those who have not completed a formal residency, and 70% and 64% for all candidates overall (ABPM, personal communication).
Although several residents have received significant promotions since completing the program, because of the small numbers and relatively short duration of the program, the data do not yet allow a sound evaluation of any impact of the training on career trajectory.
The major elements of our quality management program include a clear definition of program objectives for program planning; process documentation and the use of three independent measures of outcome; continuous improvement; and relentless adaptation to training needs.
Economics of External Residency Training
There has been concern about the continuing role of the federal government in supporting graduate medical education, which it does mostly through medicare funding. 8 Those who oppose this method of federal funding cite the substantial, if not excess, supply of physicians and point out that it is unusual for the government to subsidize postgraduate training in any field. Wilenski 9 has stated "physicians in training provide services for which they should be paid, and they are. They also receive training for which they should pay. If they did, it would probably force a reconsideration of the length and content of residency programs. Disadvantaged physicians, physicians in certain specialties or physicians willing to practice in areas where there is a shortage of care could receive grants, loans or loan forgiveness from the federal government."
Although there must be a strong case that preventive medicine and occupational medicine are specialties that should receive substantial subsidies for training in practice, medicare and/or institutional funds are rarely available to support occupational medicine residencies. This failure to use the usual medicare source to fund preventive medicine residencies persists, despite an exception to the usual medicare rules that only 3 years of training can be supported from medicare funds: 5 years of training can be funded for a combination of internal medicine and preventive medicine.
In any case, UPenn-RES works on a simple and economically rational basis. Those who employ our residents reimburse them for the work they do. The resident pays tuition to UPenn-RES for the training received. The employer may subsidize or pay for all or part of the resident's training, based on the existing personnel policies of the employer. Today approximately one-third of trainees receive some contribution from their employer.
UPenn-RES is fiscally efficient from a number of points of view. The resident can maintain his or her existing employment and thus keep salary and benefit provisions while training. For residents outside the greater Philadelphia area, there is no need for relocation during the training period. These factors chould be particularly beneficial in the current work climate, in which there is often little certainty of long-term employment. For 3 of the 4 years of program operation, additional limited funds have been available through a NIOSH training grant for partial tuition and travel costs. These funds are awarded to residents according to community need, based on the rationale that public funds should be used to aid the disadvantaged. The criteria of need we use include service to an underserved population; difficulty in accessing a suitable training program (eg, remote location, location where there is no training, family responsibilities); specific regional workforce need; and service to special populations at risk, including minority and disadvantaged workers. To date, approximately one-quarter of the entering residents have received direct assistance from NIOSH funds. There have been several instances in which deserving residents could not have entered the program without the availability of this NIOSH funding.
Discussion
The "external" supervised practicum-training year described here has successfully met its competency learning objectives, as measured by resident self-evaluations demonstrating competency enhancement, faculty evaluation of resident competence following training, and achievement in the ABPM certification examination. It has also met the perceived training needs of the residents.
We believe that this program represents at least a third generation of preventive medicine residency programs in OEM. Before the late 1970s practicum-year experience was, in retrospect, quite loosely organized mainly through outplacements to health departments, corporate medical departments, and other sites. In the second generation of programs in occupational medicine, residents completed a largely defined set of rotations, for example, to one or more industries, a government department, a union, a Universitybased occupational medicine clinic, and a variety of subspecialties relevant to occupational medicine. Thus, residents received training and experience in a variety of settings and subject areas that was akin to residency training in internal medicine. UPenn-RES represents a third evolutionary stage in that the training setting remains generally constant, and the resident systematically enhances competency skills across the range of competencies required by OEM specialists in a way that builds on prior training and experience. The nature of this training is such that it can usually be obtained with the resident working in one job site where he or she is employed full-time, although supplementation by additional experiences may be necessary. This type of training may be more effective for trainees who already have substantial clinical experience, as is the case for those who have entered UPenn-RES, although as yet there are no data to address this question.
There seems to be a need for new training pathways for physicians desiring to specialize in OEM. There are no good current data on manpower needs for OEM specialists. According to the Institute of Medicine Subcommittee on Physician Shortage in Occupational and Environmental Medicine, 10, 11 there was a shortage of from 3100 to 4700 board-certified OEM specialists in 1990, although the accuracy of the projections might be questioned and they might not apply at all in today's market. In the period since the report, some growth has occurred in accredited residencies, but it has not resulted in a proportional growth in the number of residents trained. 12 From 1989 to 1994, the number of accredited occupational medicine residencies increased by 54%, from 26 to 40, with an output from traditional residency training over that period of about 70 to 80 per year. The high proportion (approximately 75%) of trainees entering the Upenn-RES program who received their MPH training through distancelearning, on-job, on-campus, or executive-release programs supports the view that we are bringing a group of physicians into specialist training in OEM who would not have taken OEM residency training without the availability of new access both to MPH or equivalent training and to an "external" supervised practicum year. At this time the size of this pool is unknown.
Several aspects of Upenn-RES deserve comment, because our experience leads us to believe they are critical success factors. First, this type of program is very demanding of faculty time, much more so than a conventional residency. We have the involvement of a large and exceptionally well-qualified faculty, so all modules can be taught by professional leaders. Assembling such a diverse faculty willing to contribute sufficient time and effort to teaching may not be possible outside of a few major metropolitan centers. The recruitment of volunteer faculty is aided by the enjoyable nature of the interaction with mature adult trainees who are motivated and dedicated. Second, UPenn-RES has a very high level of personal interaction. There are approximately 300 hours of faceto-face contact with the program instructors, preceptors, and other residents. Without these interactions and the learning stimulation obtained from other residents, the program would be very different. The high level of interaction with faculty seems particularly important when residents have completed their academic year through a distancelearning program. Third, this level of interaction requires a critical mass of residents. Our experience leads us to the view that at least four residents should be in each class and that the optimal number may be closer to eight. Fourth, the close mentoring arrangement fostered by the program seems to assist in personal and career development for residents, especially for those working in larger organizations. This includes unusual access to higher management facilitated by work on some projects.
